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kilowatts. There was also a large storage battery. I think batteries
are more popular on the Continent, in connection with traction
schemes, than they are in the British Isles.

Thursday, July 4th, was really the last day of the trip. In the
morning we were taken by the Elektricitats Actien Gesellschaft to
Wiesbaden to see a combined traction and lighting plant put down by
them for the municipal authorities. This installation is interesting
from two points of view. The Wiesbaden central station was one of
the first to use three-phase currents for lighting purposes, and it may
interest some present to know that the results have been most satisfac-
tory. The second interesting point is the curious arrangement of engine
and generating sets. The engines are single-crank horizontal, tandem
compound engines, with Corliss valves ; but coupled to each engine
shaft is a three-phase alternator generating current at 2,400 volts, a
direct-current alternator generating current at 500 volts, and also an
exciter. The engine is large enough to drive only one of these two "
machines when the latter is fully loaded, the larger sets consisting of an
engine of from 900 to 1,200 B.H.P. coupled to a three-phase alternator
of 800 kilowatts and to a direct-current generator of 800 kilowatts
capacity. By this arrangement it is claimed that in a combined
traction and lighting station the engines can more easily be kept at full
load than where the engine is coupled to one class of generator only.
Another interesting feature was the manner in which the transformers
were housed. Instead of being buried in cramped underground
chambers, they are installed in iron kiosks, which stand in positions
convenient for distribution, and are no eyesore in the streets. The
sides are arranged on hinges, and can be opened back as doors, when
the switches, fuses, etc., are easily accessible from the street without
entering the chamber itself. There is much to be said.for such an
arrangement on the score of safety, although the manipulation of
switches and fuses in public might, under certain conditions, be rather
embarrassing.

On the afternoon of this day the same firm generously conducted us
to Homburg, where we visited the electricity works, which is a combined
lighting and traction station with the same arrangement of engine
and dynamo sets, the only difference being that vertical engines are
employed, which are each connected to two direct-current generators,
one for traction and one for lighting at a different voltage.

The party then proceeded by a new electric railway to Saalburg
and inspected some very interesting Roman remains, returning in the
evening to Homburg, where our hosts entertained us at dinner.

On the following day most of the party travelled home by way of
the Rhine, which finished up pleasantly what was admitted, I think, by
all who took part in it, to have been a most successful and enjoyable
trip.

Mr. J. W. TOWLE thought the members would wish they had been of Mr. Towic.
the visiting party to Germany. The practice of bringing tools to the
work instead of taking the work to the tools was iargely followed, and
was undoubtedly the right thing. With regard to the machines with
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the radial pole.pieces, Professor Forbes told us when in Dublin that
the dynamos at Niagara had a somewhat similar construction, and said
that one of the advantages was the counteracting of the centrifugal
force by the magnetic pull. He also asked Mr. Sheardown to describe
the methods of insulating the 10,000-volt line.

Dr. F. T. TROUTON asked if Mr. Sheardown had been able to observe
whether the amount of technical education in Germany had had any
connection with the enormous development of work which has lately
taken place in that country. This aspect of the question was of great
interest at the moment to us in this country, when so much was being
talked about with regard to education in Ireland.

Mr. M. RUDDLE thought the generation of i k.w. by i£ lbs. of coal
was only done on a very special test. So far as he had seen, and he
had been all over the ground described in the paper, the almost
universal practice in Germany appeared to use single-crank engines.
The standard of steady voltage was much below what would be
tolerated here, and he instanced a case where the pressure, at first 120,
fell to 95 and then settled to 105, due to the switching in of motors on
the premises of a large consumer.

Prof. W. F. BARRETT expressed the thanks of the meeting to the
author for the carefully compiled and instructive paper to which they had
listened with much interest. The rapid growth in German industrial
enterprise synchronised, and was doubtless closely connected with, the
remarkable development in higher technical education which has been
going on in Germany under the fostering care of the State. There is no
technical college in the whole of our United Kingdom comparable
with the splendid school at Charlottenburg to which the author of
the paper had alluded. He hoped our own Government would
realise the importance of this question ere it was too late.

Mr. P. S. SHEARDOWN replied that Mr. Towle's remarks about the
modern practice in shops of bringing the tools to the work instead
of the work to the tools was quite borne out by what he saw. One reason
for this was, of course, that as the size of machines increases, it becomes
harder and more expensive to move the various parts from tool to tool.
A second reason was, that by the use of electrically driven tools it
becomes much easier to bring the tool to the work than in days when
the belts were the only means of transmission.

With regard to the insulation of an overhead line to work at 10,000
volts there did not seem to be much difficulty, and it was an easier
problem to provide suitable porcelain insulators for a straight through
line, in which the current is collected from the side, than with the
conditions that have to be fulfilled in street railway practice.

With regard to Dr. Trouton's inquiry, he could not say that anything
he saw or heard would put him in a position to express an opinion as
to how much Germany is benefiting from her Technical Instruction
System, but it did strike him that the lesson in discipline learnt by
the three years' army service made the maintenance of proper control
and order in the shops easier, and he thought in the.long run the
conscription system in Germany must be more of a.n advantage than a
disadvantage,
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Professor Barrett thought there was a more progressive spirit about Mr.
the German public than we find in Great Britain, and he believed this Sheardown-
to be to a certain extent true. We had a habit of talking about " the
good old times" with the result that one notices that many public
committees approach questions involving radical change with an
evident bias towards letting things remain as they are.




